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Abstract

AIM: To assess the efficacy and safety of vildagliptin/
pioglitazone combination therapy in Korean patients
with type 2 diabetes mellitus (T2DM).

METHODS: This was a post hoc analysis in Korean
patients, from a 24-wk, randomized, active-controlled,
double-blind, parallel-group, multicenter study. Eligible
patients were aged between 18 and 80 years, drug
naive, and had been diagnosed with T2DM [hemoglobin
Aic (HbAw): 7.5%-11.0% and fasting plasma glucose
(FPG): < 270 mg/dL (< 15 mmol/L)]. Patients were
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randomized (1:1:1:1) to receive the vildagliptin/piog-
litazone combination at 100/30 mg q.d. (high-dose) or
50/15 mg q.d. (low-dose), vildagliptin 100 mg q.d., or
pioglitazone 30 mg qg.d. monotherapies. The primary
outcome measure was change in HbA:w from baseline to
endpoint.

RESULTS: The distribution of baseline demographic
and clinical parameters was well balanced between
treatment groups. The overall mean age, body mass
index, HbAi, FPG, and duration of disease were 50.8
years, 24.6 kg/m’ 8.6%, 10.1 mmol/L, and 2.2 years,
respectively. Adjusted mean changes (£ standard error)
in HbA1 from baseline (~8.7%) to week 24 endpoint
were -2.03% = 0.16% (high-dose, N = 34), -1.88% +
0.15% (low-dose, NV = 34), -1.31% =+ 0.21% (vildagliptin,
N = 36), and -1.52% + 0.16% (pioglitazone, NV = 36).
The high-dose combination therapy demonstrated
greater efficacy than monotherapies [vildagliptin (P =
0.029) and pioglitazone (P = 0.027)]. Percentage of
patients achieving HbAic < 7% and < 6.5% was the
highest in the high-dose group (76% and 68%) followed
by low-dose (58% and 47%), vildagliptin (59% and
37%), and pioglitazone (53% and 28%) groups. The
overall incidence of adverse events was comparable.

CONCLUSION: In Korean patients, first-line treatment
with high-dose combination therapy improved glycemic
control compared to pioglitazone and vildagliptin mono-
therapies, consistent with results published for the over-
all study population.

© 2010 Baishideng. All rights reserved.
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INTRODUCTION

Diabetes is emerging as a global epidemic, imposing enor-
mous humanitarian and economic burdens on society.
According to a WHO projection, by 2030, approximately
190 million people will be affected in the Asia-Pacific
region alone. Over 3 million of these people are expected
to be from Korea',

Evidence suggests that patients with type 2 diabetes
mellitus (T2DM) increasingly require multiple pharma-
cological combinations to reach treatment goals. This is
specially relevant for diabetic patients in Korea, where
only 37.3% achieve glycosylated hemoglobin Aic(HbA1c)
< 7% with the currently available therapiesm. Clinical
inertia, with failure to advance therapy despite persistently
elevated HbAic levels above target, has become a major
problem for the stepwise approach to treatment”, Initial
combination therapy using two oral anti-diabetic drugs
(OAD) with complementary mechanisms of action is
an alternative approach that may provide better or more
sustained glycemic control. It may also allow the use of
lower doses of the component OADs and thus minimize
any dose-related adverse events (AEs).

Probably because of different genetic characteristics,
diet habits and lifestyle, diabetic patients from Korea
show a different clinical profile than Caucasians'™. More
than 70% to 80% of Korean patients with T2DM are
non-obese, with a body mass index (BMI) below 25 kg/
m’. This finding is in sharp contrast to the patients from
the West, where diabetes and obesity are frequently con-
current in the population®™. Although impairment of
eatly phase insulin secretion is reported to be the initial
abnormality in the development of glucose intolerance in
Koreans, the contribution of increased insulin resistance
in the pathophysiology of diabetes is also becoming sig-
nificant .

Vildagliptin is a potent and selective dipeptidyl pepti-
dase-4 (DPP-4) inhibitor that improves pancreatic islet
function, evidenced from improved ability of a-cells and
B-cells to sense and respond to glucose after treatment'.,
In addition, vildagliptin inhibits hepatic glucose produc-
tion during meals as well as during the overnight post-
absorptive period. DPP-4 inhibition by vildagliptin sup-
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presses endogenous glucose production and enhances
islet function after single-dose administration”. On the
other hand, pioglitazone is an agonist for peroxisome
proliferator-activated receptors (PPARs) in target tissues
for insulin action that regulates transcription of insulin-
responsive genes involved in controlling glucose produc-
tion, transportation, and utilization, thereby enhancing
tissue sensitivity to insulin™”, We recently reported results
of a multi-center, international study which indicate that
first-line treatment of diabetic patients with vildagliptin/
pioglitazone combination therapy provides better glycemic
control than the corresponding monotherapies and has a
comparable tolerability profile . A large proportion of the
study population were Korean providing an opportunity
to conduct an exploratory analysis to evaluate the efficacy
and tolerability of vildagliptin/pioglitazone combination
therapy compared with corresponding monotherapies in
Korean patients with T2DM. Results of this analysis are
presented here.

MATERIALS AND METHODS
Study design

This is a Korean sub-group analysis of a 24-wk, rando-
mized, active-controlled, double-blind, double-dummy,
parallel-group study conducted at 145 centers in eight
countries, the results of which have been published pre-
viously!"". Participating centers were located in the United
States, Europe, and Asia (Korea, India, and Taiwan). In
Korea, the study was conducted at 15 centers.

The study was conducted in accordance with the ICH-
Good Clinical Practice Guidelines, the Declaration of
Helsinki, and the local laws and regulations. The protocol
was approved by the independent ethics committee/
institutional review board at each study site.

Study population

Eligible patients were aged between 18 and 80 years and
had been diagnosed with T2DM (HbAuic: 7.5%-11.0%,
BMI: 22-45 kg/ m’, and fasting plasma glucose (FPG): <
270 mg/dL (< 15 mmol/L). The patients had not received
any treatment for at least 12 wk prior to screening and no
oral anti-diabetic agent for more than three consecutive
months in the past.

Patients were excluded if they had a history of type 1
or secondary forms of diabetes, acute metabolic diabetic
complications, myocardial infarction, unstable angina, or
coronary artery bypass surgery within the previous 6 mo,
congestive heart failure, liver disease such as cirrhosis
or chronic active hepatitis, or any contraindications and
watnings according to the country-specific label for pio-
glitazone. Patients with any of the following laboratory
abnormalities were also excluded: alanine aminotrans-
ferase or aspartate aminotransferase > 2.5 times the upper
limit of normal (ULN); direct bilirubin > 1.3 times the
ULN; serum creatinine levels > 220 mmol/L, clinically
significant abnormal TSH, or fasting triglycerides (T'Gs) >
7.9 mmol/L.
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Mean+SD Vilda/Pio 100/30 mg q.d. Vilda/Pio 50/15 mg q.d. Vilda 100 mg q.d. Pio 30 mg q.d.
N 34 34 36 36

Males, 1 (%) 23 (67.6) 25 (73.5) 32 (88.9) 30 (83.3)
Age (years) 52.9+10.6 51.3+10.3 49.8 +£10.0 492+94
BMI (kg/mz) 247 +£2.8 247+25 247 +£22 243+23
HbA:1c (%) 8408 8.8+09 8.6+09 8.7+09
FPG (mmol/L) 9420 10.1+£2.0 10926 9.8+26
Duration of T2DM (years) 31+£3.6 1.6+24 19+£25 21£27

T2DM: type 2 diabetes mellitus; FPG: fasting plasma glucose; HbAic: hemoglobin Aic; BMI: body mass index.

Eligible patients were randomized to receive vilda-
gliptin/pioglitazone combination therapy at 100/30 mg
q.d. (high-dose, N = 34) or 50/15 mg q.d. (low-dose,
N = 34), or monotherapy with vildagliptin 100 mg q.d.
(N = 30) or pioglitazone 30 mg q.d. (IN = 306). All the

participants provided written informed consent.

Study assessments

The efficacy vatiables were change from baseline to en-
dpoint in (1) HbA1g (2) FPG; (3) post-prandial plasma
glucose (PPG), glucagon-like peptide-1 (GLP-1), glucagon
and insulin levels after a meal test; (4) fasting pro-insulin,
pro-insulin/insulin ratio, homeostasis model assessment
of B-cell function (HOMA-B), insulinogenic index,
HOMA of insulin resistance (HOMA-IR); and (5) chan-
ges in body weight. HbAi1c reductions in Korean patients
were also compared to the non-Korean (all patients from
the overall study population, excluding the Korean pa-
tients) and non-Asian (all patients from the overall study
population, excluding the Indian, Taiwanese, and Korean
patient sub-populations) subgroups of patients, and the
overall study population.

A standard breakfast meal (500 kcal; 60% carbohy-
drates, 30% fat, and 10% protein) was provided at baseline
(week 0) and at week 24 to the subset of patients (44.6%)
who had volunteered to participate in the meal challenge
test. Samples for measurement of PPG, insulin, glucagon,
and active GLP-1 levels were obtained at 20 min pre-meal
and 0, 15, 30, 60, 90, 120, and 240 min post-meal (provided
immediately after the 0-min sample and consumed within
15 min). The areas under curve (AUC) for PPG, insulin,
and GLP-1 were calculated with the trapezoidal method.

Standard hematology and biochemistry laboratory
assessments were made at each visit except for week 16.
HbAu1 was quantified using ion exchange high-perfor-
mance liquid chromatography. All laboratory assessments
were made by a central laboratory (Covance-US, India-
napolis, IN, USA) with standardized and validated proce-
dures according to Good Laboratory Practice.

Safety and tolerability were evaluated by physical exa-
mination, measurement of vital signs, recording of electro-
cardiograms, and safety laboratory measurements. All AEs
were monitored throughout the study and evaluated by
the investigators for level of severity, duration, outcome,
and relationship to study drug;
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Statistical analysis

Data for this post hoc analysis were summatized with res-
pect to demography, efficacy, and safety variables. All
efficacy analyses were performed on the intent-to-treat
(ITT) population (randomized patients who received at
least one dose of study medication and for whom a base-
line and at least one post-baseline efficacy assessment was
available) using last observation carried forward for pa-
tients who discontinued eatly.

The mean change in each efficacy variable from ba-
seline to endpoint was analyzed using an analysis of co-
variance (ANCOVA) model, with treatment and pooled
center as factors and baseline as the covariate. All ANCO-
VAs were performed on the set of patients within both
treatment arms being compared. Data are presented as
mean T standard error (SE) unless otherwise stated. Sta-
tistical significance for subgroup analyses was set at 0.05.

RESULTS

Patient demographics

The demographic and clinical parameters of patients in-
cluded in this sub-group analysis are summarized in Table
1. These characteristics were generally comparable across
treatment arms. The overall mean age, BMI, HbA1., FPG,
and duration of disease were 50.8 years, 24.6 kg/ m’, 8.6%,
10.1 mmol/1, and 2.2 years, respectively.

Change in HbA1c

Figure 1 represents the time-course of mean HbAic dur-
ing a 24-wk treatment period in the four treatment arms.
Near-maximal efficacy was reached by week 16, and
maintained up to 24 wk, for all treatment groups. The
adjusted mean change (AMA) in HbAic from baseline
to endpoint was similar between the high-dose and low-
dose combination groups (-2.03% * 0.16% and -1.88%
T 0.15%, respectively); however, the change was greater
in patients receiving high-dose combination compared
with those receiving monotherapy with vildagliptin
(-1.31% £ 0.21%) or pioglitazone (-1.52% £ 0.16%),
and the difference between these treatments (high-dose
combination »s monotherapies) was significant (P < 0.05).
The mean HbAic reduction was numerically larger for
the low-dose combination compared with pioglitazone
monotherapy; however, the difference was not statistically
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—@- Vilda 100 mg g.d. + Pio 30 mg q.d.
-W- Vilda 50 mg q.d. + Pio 15 mg q.d.
9.0 + —- Vilda 100 mg q.d.
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Figure 1 Mean (* standard error) hemoglobin At during 24-wk treatment
with vildagliptin/pioglitazone combination (100/30 mg q.d. circles; 50/15
mg q.d. triangles), vildagliptin 100 mg q.d. (squares), or pioglitazone 30
mg qg.d. (diamonds) in a Korean population. HbA+c: hemoglobin Atc.

significant (between-treatment difference, -0.30% + 0.21%,
P=0.1506).

A sub-analysis of the primary endpoint was also pet-
formed on the basis of initial HbAiclevel. In all treatment
groups, patients with high HbAuic at baseline (> 8% and
> 9%) showed consistently larger reductions in HbAu.
than patients with lower HbAic at baseline. In patients
with baseline HbA1c > 9.0% receiving the high-dose
combination, the mean change from baseline HbA1c was
-3.14% % 0.32%. In those receiving the low-dose com-
bination, vildagliptin monotherapy, or pioglitazone mono-
therapy, the mean changes from baseline HbAic were
-2.20% % 0.31%, -1.48% % 0.50%, and -2.01% £ 0.28%,
respectively.

The percentage of patients achieving target HbAuc
level of < 7% and < 6.5%, respectively, was highest in
the high-dose combination group (75.8% and 67.6%)
compared with the low-dose combination (57.6% and
47.1%), vildagliptin (58.8% and 37.1%), and pioglitazone
(52.8% and 27.8%) groups. Treatment difference between
high-dose combination and pioglitazone monotherapy
was statistically significant (< 7%, P = 0.047;, < 6.5%, P
< 0.001). The overall ability of the different therapies to
bring about = 1% reduction in HbA1c was comparable
for high-dose and low-dose combination therapies (82.4%
and 85.3%), and it was lower for the component mono-
therapies (vildagliptin, 68.6%; pioglitazone, 69.4%0).

The adjusted mean change in HbAui. from baseline to
endpoint was similar between the high-dose combination
groups in Korean (-2.03% % 0.16%), non-Korean (-1.92%
* 0.11%), non-Asian (-1.93% £ 0.13%), and the overall
study population (-1.93% % 0.09%). However, numerically
larger reductions were observed in Korean patients
receiving the low-dose combination (-1.88% % 0.15%)
compared with non-Korean (-1.61% £ 0.11%), non-
Asian (-1.51% % 0.14%), and the overall study population
(-1.67% £ 0.09%).
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—@- Vilda 100 mg q.d. + Pio 30 mg q.d.

12 —W- Vilda 50 mg g.d. + Pio 15 mg q.d.
—l- Vilda 100 mg qg.d.
11 L —4- Pio 30 mg q.d.

10 -

Mean FPG (mmol/L)
(o)
T
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Figure 2 Mean (* standard error) fasting plasma glucose during 24-wk
treatment with vildagliptin/pioglitazone combination (100/30 mg q.d. circles;
50/15 mg q.d. triangles), vildagliptin 100 mg q.d. (squares), or pioglitazone
30 mg q.d. (diamonds) in a Korean population. FPG: fasting plasma glucose.

Change in FPG

As shown in Figure 2, reduction in the FPG level was
observed during the 24-wk treatment period in all the
treatment arms. Near-maximal reductions (mmol/T) were
observed after 4 wk of initiation of therapy, and were
maintained over the next 20 wk (mean reductions of
-2.30 £ 0.27,-1.93 £ 0.27, -1.13 %+ 0.36, and -1.60 £ 0.26
in the high-dose combination, low-dose combination,
vildagliptin, and pioglitazone groups, respectively).

Change in prandial variables

Sixty-two patients (44.6%) volunteered for the standard
meal challenge tests (15, 12, 18, and 17 patients in the
high-dose and low-dose combinations, vildagliptin, and
pioglitazone groups, respectively). Figure 3 shows the
AMA in the indicated prandial variables across the four
treatment groups for these patients.

The adjusted post-prandial plasma glucose AUCo-4n
(mmol X h/L) was greatly reduced with the high-dose
(-9.60 £ 1.03) and low-dose (-9.14 £ 1.66) combinations
as well as with vildagliptin monotherapy (-7.55 £ 1.37),
in compatison to the reduction with pioglitazone mono-
therapy (-2.82 £ 0.97). The difference between treatments
was statistically significant for combination therapy #s pio-
glitazone monotherapy (high-dose, P < 0.001; low-dose, P
= 0.005). Similar reductions wete seen in 2-h PPG levels,
with the largest reductions observed in the high-dose
combination therapy group.

AMA in post-prandial active GLP-1 AUCo2n (pmol
X h/L) were 14.56 + 2.87, 6.87 £ 0.99, 4.24 * 4.80, and
-7.95 * 3.49 in the high-dose combination, low-dose
combination, vildagliptin, and pioglitazone groups, re-
spectively. The difference in mean change was statistically
significantly higher in both the combination groups (high-
dose, 22.51 + 522, P = 0.012; low-dose, 11.18 + 1.35, P
= 0.014), compared with pioglitazone monotherapy.

AMA in post-prandial glucagon AUCo2n (pmol X h/L)
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2-h prandial plasma glucose level
(mmol/L)

Figure 3 Mean (* standard error) change in the
indicated prandial variables at endpoint, following

13.4 11.7 15.3 13.6 14.1 14.016.6 14.2

treatment with vildagliptin/pioglitazone combination
(100/30 mg q.d. or 50/15 mg q.d.), vildagliptin 100
mg q.d., or pioglitazone 30 mg q.d., in patients that
volunteered for the meal test. “Significant difference
compared with pioglitazone 30 mg q.d. monotherapy.

0 Post-prandial variable
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3
s 2
® -1.79
e
S
o
5 -4 -2.82
9 -3.45
£
S
B o6 p L -4.93
° -5.64 :
©
(]
S
R
3
2
<C
-7.55
-10 I Vilda 100 mg g.d. + Pio 30 mg g.d.
R [ Vilda 50 mg q.d. + Pio 15 mg q.d.
-9.60° g 14° B Vilda 100 mg q.d.
12 L 1 Pio 30 mg q.d.

were -7.84 £ 1.78,-3.32 £ 1.92, -5.06 £ 2.57, and -3.02 =
1.67 in the high-dose combination, low-dose combination,
vildagliptin, and pioglitazone groups, respectively. The
difference in mean change was numerically higher in both
the combination groups (high-dose, -4.82 £ 2.44, P =
0.058; low-dose, -0.23 £ 2.52, P = 0.928), compared with
pioglitazone monotherapy.

AMA in post-prandial plasma insulin AUCo+n (pmol
X h/L) varied substantially between the treatment groups
(high-dose, -30.07 £ 50.02; low-dose, 4.09 £ 53.54; vilda-
gliptin, 144.56 £ 42.37; and pioglitazone, -10.24 + 46.97).

Change in measures of islet 3-cell function and insulin
resistance

Fasting pro-insulin levels decreased across all treatment
groups. The reductions (pmol/L) were numerically higher
and comparable between the high-dose and low-dose
combination groups (-9.45 = 1.74 and -8.68 £ 1.46) than
with vildagliptin (-2.43 + 2.38) or pioglitazone (-7.21 +
1.64) monotherapy. Correspondingly, small changes in
fasting pro-insulin/insulin ratio (-0.19 to -0.27) were also
observed across all treatment groups.

HOMA-B increased across all treatment groups. The
latrgest increase was obsetved in the high-dose combina-
tion group, followed by vildagliptin monotherapy, low-
dose combination, and pioglitazone monotherapy groups
(12.09 + 2.83, 8.06 £ 2.51, 4.86 £ 1.58, and 4.57 + 2.84,
respectively). However, the difference between combina-
tion therapies (high-dose and low-dose) and pioglitazone
was not significant.

In both the high-dose and the low-dose combination
therapy groups, an increase in insulinogenic index (0-min
peak glucose) was observed (0.15 + 0.06 and 0.42 * 0.18,
respectively) compared with the change in vildagliptin
(0.08 £ 0.02) and pioglitazone (0.01 £ 0.07) monotherapy
groups.
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HOMA-IR decreased for all treatment groups except
vildagliptin monotherapy (high-dose combination, -0.45
* 0.14; low-dose combination, -0.56 + 0.09; vildagliptin,
0.18 £ 0.18; and pioglitazone, -0.64 £ 0.14). The between-
treatment differences in reduction were not significant.

Change in body weight

Increase in weight from baseline to end of study was ob-
served for three treatment groups (2.39 £ 0.49 kg, 1.59
* 0.47 kg, and 1.54 £ 0.48 kg for high-dose and low-
dose combinations, and pioglitazone monotherapy, res-
pectively). No weight gain was observed with vildagliptin
monotherapy (0.64  0.30 kg).

Safety and tolerability

During the 24-wk study, all treatments were generally well
tolerated. The overall incidence of AEs was comparable
across treatment groups (summarized in Table 2). The ma-
jority of reported AEs were mild to moderate in severity.
The most frequently reported AEs in the study were naso-
pharyngitis, dizziness, and headache.

The proportion of AEs suspected by the investigators
to be study drug-related were relatively higher in the high-
dose combination group (17.6%) than in other groups
(11.8% in low-dose combination, 2.9% in vildagliptin
monotherapy, and 8.3% in the pioglitazone monotherapy
group). However, no clustering of specific AEs assessed
as drug-related was observed in any treatment group. No
hypoglycemic events were reported in this population.
AE-related discontinuations were infrequent in all treat-
ment groups, with no meaningful relation to treatment or
dose of combination treatment.

A total of 3 AEs were adjudicated by the adjudication
committees, with one teport each of stroke (low-dose
combination), angioedema (vildagliptin monotherapy),
and generalized edema (pioglitazone monotherapy).
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Vilda/Pio 100/30 mg q.d. Vilda/Pio 50/15 mg q.d. Vilda 100 mg q.d. Pio 30 mg q.d.
(N = 34) n (%) (N = 34) n (%) (N = 35) n (%) (N = 36) n (%)

Any primary system organ class AE 13 (38.2) 15 (44.1) 13 (37.1) 13 (36.1)
Common AEs

Nasopharyngitis 0 4 (11.8) 2(5.7) 3(8.3)

Dizziness 2(5.9) 2.9 2(5.7) 3(8.3)

Headache 3(8.8) 1(2.9) 0 0

Upper respiratory tract infection 0 0 2(5.7) 2 (5.6)

Asthenia 1(2.9) 1(2.9) 2 (5.6)

Constipation 0 0 2(5.7) 1(2.8)
AE:s leading to discontinuations 2(5.9) 2(5.9) 1(2.9) 1(2.8)

Headache 129 0 0 0

Hepatitis 129 0 0 0

Cerebral hemorrhage 0 1(2.9) 0 0

Colon cancer 0 1(2.9) 1(29) 0

Generalized edema 0 0 0 1(2.8)
SAEs 1(2.9) 2(5.9) 1(2.9) 0

Thermal burn 129 0 0 0

Cerebral hemorrhage 0 1(2.9) 0 0

Colon cancer 0 1(2.9) 1(29) 0

AEs: adverse events.

The overall incidence of other clinically significant
AEs was higher with high-dose combination therapy
(11.7%) than with other treatments (5.6%0-8.8%), primarily
because of the higher incidence of mild headache (8.8%)
in this group.

No deaths occurred during the study period. Overall,
SAEs were observed in 4 patients during the course of
the treatment, with no apparent relation to treatment or
dose of combination therapy. No major changes or con-
sistent trends were observed for any hematological, bio-
chemical, or urinanalysis parameter or vital signs, and the
frequency of treatment-emergent ECG abnormalities was
low and comparable in all treatment groups.

DISCUSSION

This post hoc analysis suggests that in Korean patients with
T2DM, first-line treatment with a vildagliptin/pioglitazone
high-dose combination provides, as in the overall popu-
lation, better glycemic control than the individual compo-
nent monotherapies. The adjusted mean change in HbAu.
from baseline to endpoint was comparable between the
high-dose and low-dose combination groups in Korean
patients, both numerically larger than that reported in the
overall populationm.

In this post hoc analysis, 76% of patients achieved the
recommended target HbAic of < 7% in the high-dose
combination arm, which is numerically higher than the
65% reported in the overall study population'". This may
be attributed to pathophysiological differences between
Asian and Caucasian diabetic populations. There is some
evidence suggesting that small increases in insulin resis-
tance uncover a greater degree of B-cell dysfunction in
Asian populations than in non-Asians"'?; the therapeutic
effect of vildagliptin may then be intensified in patients
with greater degrees of B-cell dysfunction.
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In the current study, in the sub-population of pati-
ents participating in the meal test, treatment with the
combination therapy demonstrated substantial reduction
from baseline to endpoint in PPG AUCo4n and 2-h PPG
(= -4 mmol/L ), as compared to the reduction with pi
oglitazone monotherapy. The decrease in PPG levels
was associated with concomitantly improved post-meal
GLP-1 levels and reduced post-prandial glucagon levels.
In addition there was a tendency towards improvement in
markers of B-cell function (HOMA-B and insulinogenic
index) and insulin resistance (HOMA-IR). All these dif-
ferences and trends are consistent with previous studies
with vildagliptin and its principal mechanism of action to
increase the sensitivity of the o- and 3-cells to glucose. In
keeping with this mechanism is the finding that there was
no increased risk of hypoglycemia when vildagliptin was
administered in combination with pioglitazone.

Both the combination therapies were well tolerated
with an overall similar incidence of AEs and SAEs across
treatment groups, and with no discernible relationship
with treatment and dose of combination therapy.

The main limitation of this study is that as a post boc
analysis, it was not adequately powered to provide answers
to some questions. Nevertheless, even with limited num-
ber of patients per treatment group the significant diffe-
rence in the treatment arms indicates the usefulness of
the combination therapy in Korean patients, and clears
the way for a dedicated study in this specific patient popu-
lation.

In conclusion, this sub-study indicates that the overall
outcomes in Korean patients with T2DM are consistent
with results seen in the overall study population. Treat-
ment with vildagliptin and pioglitazone (high-dose com-
bination) improved glycemic control with substantial
reductions in HbA1, PPG, FPG, and large HbAu. respon-
der rates at study endpoint compared with that of piog-
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litazone monotherapy. Though the results were only sta-
tistically significant with the high-dose combination, the
trend towards relatively large reductions with the low-dose
combination should be explored further in a study speci-
fically designed to investigate this trend in this sub-popu-
lation. Furthermore, studies comparing the effect of low-
dose combination therapy in different ethnic populations
are warranted.
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Background

Evidence suggests that patients with type 2 diabetes mellitus (T2DM) increasingly
require multiple pharmacological combinations to reach treatment goals. However,
clinical inertia in up-titration of treatment dose and initiation of add-on therapies
may contribute to sub-optimal glycemic control rates. Initial combination therapy
using two oral anti-diabetic drugs with complementary mechanisms of action is an
alternative approach that may provide better or more sustained glycemic control,
and allow use of lower doses of the component therapies. Diabetic patients
from Korea have differences in genetic characteristics, diet habits and lifestyle,
resulting in differences in the clinical profile, as compared to Caucasian patients.
Only 37.3% of Korean diabetic patients achieve glycosylated hemoglobin (HbAc)
< 7% with the currently available therapies. Thus, specific studies and analyses
assessing the efficacy and safety of newer therapies in Korean patients are
warranted.

Research frontiers

Vildagliptin is a potent and selective dipeptidyl peptidase-4 (DPP-4) inhibitor that
improves pancreatic islet function, evidenced from improved ability of a-cells and
B-cells to sense and respond to glucose after treatment. In addition, vildagliptin
inhibits hepatic glucose production during meals as well as during overnight post-
absorptive period. Pioglitazone is an agonist for peroxisome proliferator-activated
receptors in target tissues for insulin action, which enhances tissue sensitivity
to insulin. We previously reported results from a multi-center, international study
which indicated that first-line treatment of diabetic patients with vildagliptin/
pioglitazone combination therapy provides better glycemic control than the
corresponding monotherapies and has a comparable tolerability profile. Drug
combinations of vildagliptin/pioglitazone 100/30 mg q.d. (high-dose) or 50/15
mg q.d. (low-dose), or component monotherapies (vildagliptin 100 mg q.d. or
pioglitazone 30 mg q.d.) were evaluated in this study. Data from an exploratory
analysis of these study results in Korean patients with T2DM, to evaluate the
efficacy and tolerability of vildagliptin/pioglitazone combination therapy compared
with corresponding monotherapies, are presented here.

Innovations and breakthroughs

Results from this post hoc analysis suggest that in Korean patients with T2DM,
first-line treatment with vildagliptin/pioglitazone high-dose combination provides,
as in the overall population, better glycemic control than the individual component
monotherapies. Percentage of patients achieving HbA« < 7% and < 6.5% was
highest in the high-dose group (76% and 68%) followed by low-dose (58% and
47%), vildagliptin (59% and 37%), and pioglitazone (53% and 28%) groups.
Combination therapy (high-dose) also provided substantial reductions in PPG,
FPG, and large HbA1c responder rates at study endpoint compared with that of
pioglitazone monotherapy. The combinations were well tolerated with an overall
similar incidence of AEs and SAEs across treatment groups, with no added risk
of hypoglycemia, and with no discernible relationship with treatment and dose of
combination therapy.

Applications

Evidence suggests that patients with T2DM increasingly require multiple phar-

(49

3,,;2.?}3.2.,9@ WJD | www.wjgnet.com

Kim SW et a/. Vildagliptin/pioglitazone: Korean study

macological combinations to reach treatment goals. An early combination, using
two oral anti-diabetic drugs with complementary mechanisms of action is a rational
approach that may provide better or more sustained glycemic control with better
tolerability. This sub-study indicates that the overall outcomes in Korean patients
with T2DM are consistent with results seen in the overall study population. Our
approach of earlier aggressive treatment with vildagliptin/pioglitazone combination
is a potential treatment option for effective management of diabetes in Korean
patients.

Terminology

Glucagon-like peptide-1 (GLP-1) has been shown to increase insulin secretion
and suppress glucagon release in a glucose-dependent manner. However,
active circulating GLP-1 has a half-life of approximately 1 to 2 min and is rapidly
degraded and inactivated by dipeptidyl peptidase-4 (DPP-4). Inhibition of DPP-4
with vildagliptin, a selective DPP-4 inhibitor, results in enhanced active GLP-1
levels in vivo.

Peer reviews

This manuscript presents data on the Korean subgroup of an international study
investigating the effect and safety of the combination therapy of vildagliptin and
pioglitazone in comparison to monotherapies. This is a well written manuscript,
focusing on the subgroup of one country. The rational for this analysis is that
Korean patients with type 2 diabetes have a different phenotype compared with
type 2 diabetics of other nationalities, as they are typically non-obese (BMI less
than 25 kg/m?). Therefore, there is a reasonable case for undertaking this sub-set
analysis. Overall, the study design is sound and the question is important in the
context of the growing burden of type 2 diabetes in Korea.
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